We present a novel interpretation of the traditional Landau-Feynman picture of excitations in superfluid He. Detailed consideration of neutron-scattering data on the temperature dependence of S(Q, co) in the region 0.4 Q 2 A strongly suggests that while the phonon is a collective zero-sound mode, the maxon-roton is a strongly renormalized single-particle excitation. The condensate-induced hybridization of these two modes explains the smooth phonon-maxon-roton dispersion curve as well as the vanishing intensity of the maxon-roton peak in S(Q, co) above Tz. We begin by reviewing the data. In Fig. 1 
Recent high-resolution neutron-scattering data ' have revealed a very complex temperature dependence of the dynamic structure factor S(Q, co) in liquid He. We propose a new unified interpretation of these data, based on the dielectric formulation of the microscopic theory of superfluid He. At low Q, the sharp peak in S(Q, co) is interpreted as a zero-sound mode, in both the normal and the superfluid phase. At intermediate Q-1 the zero-sound mode has broadened and we interpret S(Q, co) in terms of the hybridization of a sharply defined single-particle mode (the maxon) overlapping a broad zero-sound mode. At larger Q, the zero-sound mode has disappeared entirely and the roton is interpreted as a renormalized single-particle excitation. Expressions which follow from the dielectric formulation suggest that the phonons (Q (0.7 A ) and rotons (Q - 1.9 ') really involve separate excitation branches which are hybridized by the Bose condensate, leading to the observed continuous phonon-maxon-roton dispersion relation.
In this picture, the sharp maxon-roton resonance (0.8(Q(2.4 We begin by reviewing the data. In Fig. 1 Fig. 2 (recall that the instrumental broadening will wash out this "hole" ). At SVP, however, where Gsp more strongly overlaps the peak in the broad zero-sound distribution (cosp -cop), the hybridization should give rise to a more strongly pronounced hole in S(Q, co). Above Tt", where A(Q) vanishes, (7) of course reduces to a broad zero-sound distribution peaked at Go with width I, which allows a simple way of estimating these quantities.
We also emphasize that (6) and (7) are not valid in the roton wave-vector region since there is no zero-sound mode present.
At some Q value, say Q"-0.7-0.8 A ', we predict that the sharp zero-sound mode at low Q will smoothly go over into the maxon roton with the usual behavior characteristic of hybridization when two modes cross.
This provides a natural microscopic basis for the continuous phonon-maxon-roton dispersion curve first postulated by Landau, which has always been puzzling since the physical nature of phonons and rotons has been long recognized as being quite diAerent. ' 
